Situs inversus, a very rare congenital anomaly of reversal site of thoracic and abdominal organs, can be very problematic to surgeon while dealing with a case of trauma in emergency. Surgical procedures are considered difficult, complex and more challenging in patients with this condition due to the anatomical difference and position of organs. We came across an interesting and very rare case of isolated blunt traumatic diaphragmatic injury in a case of situs inversus. Traumatic injuries of the diaphragm are uncommon and isolated blunt traumatic injuries of diaphragm are very rare. Our case is very unique of its kind of situs inversus with isolated right sided diaphragmatic rupture in a 60-year-old male patient presenting 4 hours after blunt trauma to chest and abdomen.
Background
Situs inversus is a very rare congenital anomaly of reversal site of thoracic and abdominal organs [1] . It can be partial (only one cavity affected) or total (abdominal and thoracic organs affected). This anatomical anomaly usually does not affect survival of patient and is not considered pre-malignant [2] [3] condition, and is usually diagnosed incidentally. Surgical procedures are considered difficult in patients with this condition due to the anatomical difference and position of organs. Liver is on left side and the orientation of the hepatic vessels is reversed, and the upper right quadrant contains the spleen and stomach. Although the surgical procedures in patients with situs inversus have more complex situations and are technically challenging, the operations can be successfully performed even with extensive trauma major injuries.
Traumatic injuries of the diaphragm are uncommon and isolated blunt traumatic injuries of diaphragm are very rare. It is generally considered to be a marker of severe trauma. In patients with blunt trauma, traumatic injuries of the diaphragm represent only 0.8% to 1.6% of the total lesions observed in these patients [4] . There has been a predominance of lesions of the left hemidiaphragm, with a ratio of 25:1. Blunt trauma to the abdomen increases the transdiaphragmatic pressure gradient between the abdominal compartment and the thorax. There should be a high index of suspicion for diaphragmatic injury in those patients who are victims of road traffic accidents, especially if they have suffered frontal or lateral impacts, resulting in severe thoraco-abdominal trauma. Road traffic collisions or lateral intrusions into the vehicle or direct impact on chest are the most frequent causes of diaphragm rupture [5] - [7] . Isolated traumatic rupture of diaphragm in a patient with situs inversus is very uncommon.
We came across an interesting case of isolated traumatic diaphragmatic injury in a patient with situs inversus who had sustained a road traffic accident. Such case of situs inversus with isolated traumatic right sided diaphragmatic rupture is a very rare case of its kind.
Case Report
A 60-year-old male patient presented to surgical casualty on 05/03/13 with chief complaints of pain right upper abdomen and breathlessness 4 hours after sustaining a road traffic accident with impact on right side head, chest and abdomen. On examination patient was conscious, oriented and had tachypenia with normal airway. Patient had pulse of 88 beats/minute, BP of 130/90 mmHg, respiratory rate of 24 breaths/minute. Chest examination showed abrasions on right side chest, sever tenderness over right lower chest with decreased air entry on right lower chest. Cardiovascular examination revealed apical impulse and normal heart sounds on right side of chest with no added sounds. Abdominal examination revealed non-distended abdomen with guarding and tenderness over right hypochondrium and epigastrium. Local examination showed small laceration on right side face which required stitching, abrasions on right chest and right leg. Clinically it seemed to be a case of dextrocardia with right sided pneumothorax/heamothorax. All routine baseline investigations with other specific relvent investigations were done. FAST scan did not reveal anything significant. Chest X-ray showed cardiac shadow on right side and no other significant finding. CECT chest and abdomen detected an isolated right sided diaphragmatic rupture with herniation of part of transverse colon into right pleural cavity (Figure 1) . Patient was explored on same day by upper midline laparotomy incision and thorough inspection of peritoneal cavity was done. Patient was found to have situs inversus with an isolated 2 + 3 cm perforation in right hemidiaphragm and herniation of tranverse colon into right hemithorax (Figure 2) . Rest all of the viscera and solid organs were grossly normal. After reduction of hernia contents back into abdominal cavity, repair diaphragmatic rent was done with 2-0 silk and right side intercoastal tube thorcostomy was done. Postoperative period was uneventful, chest tube was removed on 3 rd postoperative day and patient was discharged on 4 th postoperative day with advise to follow surgical OPD regularly. 
Discussion
Traumatic injuries of the diaphragm are uncommon and isolated blunt traumatic injuries of diaphragm are very rare with incidence of only 0.8% to 1.6% in reported cases [4] . An isolated blunt traumatic diaphragmatic injury in a case of situs invesus is extremely uncommon. We came across an interesting case of isolated blunt traumatic diaphragmatic injury in a patient with situs inversus following road traffic accident.
Situs inversus is a very rare congenital anomaly of reversal site of thoracic and abdominal organs [1] can be partial (only one cavity affected) or total (abdominal and thoracic organs affected). Surgical procedures are considered difficult, complex and more challenging in patients with situs inversus condition due to the anatomical difference and position of organs. Although the surgical procedures in patients with situs inversus are technically challenging, the operations can to be successfully performed even with extensive trauma major injuries. Traumatic injuries of the diaphragm are uncommon and these injuries should be suspected in those patients who are victims of road traffic accidents, especially if they have suffered frontal or lateral impacts, resulting in severe thoracoabdominal trauma. Road traffic collisions or lateral intrusions into the vehicle or direct impact on chest are the most frequent causes of diaphragm rupture [4] - [6] . Direct impact can cause depress the side of the rib cage, and causes a tear in the diaphragm rib attachments, or transverse rupture of the diaphragm [8] . Grimes [9] described the 3 phases of diaphragmatic rupture. (A) The acute phase is at the time of the injury to the diaphragm. (B) The delayed phase is associated with transient herniation of the viscera leading to absence or intermittent non specific symptoms. (C) The obstruction phase denotes complication of a long standing herniation, manifesting as obstruction, strangulation and ruptured. (D) The organs that herniate into the thoracic cavity include the stomach, spleen, colon, small bowel and liver.
Our case of isolated right diaphragmatic rupture presented 4 hrs after a road traffic accident with herniation of tranverse colon into right pleural cavity. Diaphragmatic ruptures usually occur at the central tendon or at the junction between the tendinous and muscular parts of the diaphragm mostly on left side (65% -85%) compared to the right side (15% -35%) and few patients have rupture of both domes (1% -12%) [10] [11] due to protective effect on right side is due to the protection offered by the liver on the right side, under-diagnosis of rupture on the right side, and weakness of the left hemidiaphragm. Rupture of diaphragm in our case was on right side as patient had situs inversus and proposed protective effect was on left hemidiaphragm. The clinical presentation is defined by the overall assessment of the patient with multiple injuries. In most cases traumatic ruptures of the diaphragm occur with other associated vascular and visceral injuries [12] . Due to co existing injuries and the silent nature of diaphragmatic ruptures, the diagnosis can sometimes be missed in the acute phase and may present later on. Patients usually present with non specific symptoms and may complain of chest pain, abdominal pain, dyspnoea, tachypnoea, cough, nausea and vomiting. A high index of suspicion is the key for the correct diagnosis. Our patient of road traffic accident presented with dysnea and chest pain 4 hours after road traffic accident with tenderness on right lower chest and decreased breath sounds on right lower chest.
No single investigation can provide a reliable diagnosis of diaphragmatic rupture in a patient. The diaphragmatic injury is suspected in any patent with blunt thorocoabdominal trauma when any hemidiaphragm is not seen or is not in the correct position in a chest radiograph. The specific signs on plain radiograph include, a marked elevation of the hemidiaphragm, unclear diaphragmatic borders and abnormal gas pattern on plain X-rays, an intrathoracic herniation of abdominal viscera, the "collar sign", demonstration of a nasogastric tube tip above the diaphragm [13] . The diagnosis is based largely on high clinical suspicion and radiological evidence. The surgical treatment performed includes hernia reduction, pleural drainage and primary repair of the diaphragmatic defect. This may be performed either by an open laparotomy or thoracotomy or by minimally invasive procedures like laparoscopy or thoracoscopy. There are various surgical approaches for diaphragmatic hernias repair which includes primary repair with non-absorbable simple sutures in most cases, and the use of mesh is reserved for chronic and large defects. Polytetrafluoroethylene, polyethylene terephthalate, and polypropylene are the most common materials used to repair large diaphragmatic defects that are not amenable to primary repair.
We explored the patient by a midline laparotomy incision, reduced the diaphragmatic hernia, primarily closed the diaphragmatic defect with 2-0 silk and provided right intercoastal tube drainage. Patient recovered uneventfully. Ramon Vilallonga, Vicente Pastor, Laura Alvarez et al. [14] reported a case of right sided diaphragmatic injury in a patient with history of fall from 12 feet with blunt trauma to chest and abdomen. Patient was operated in emergency, repair of right hemidiaphragm and packing of liver laceration was done and patient recovered uneventfully. Gati Ebrahimi and Frank W. Bloemers [15] reported a case of delayed rupture of diaphragm in a young male patient following a fall with impact on right side of chest and patient had herniation of liver into right pleural cavity which required emergency thorocotomy, reposition of liver and gall bladder into abdominal cavity and repair of diaphragmatic defect by non absorbable sutures.
Isolated traumatic rupture of diaphragm is a very rare entity and our case of isolated traumatic rupture of right hemidiaphragm in a patient with situs inversus is among very rare cases of isolated traumatic diaphragmatic rupture reported in literature.
Conclusion
Isolated blunt traumatic injuries of diaphragm are very rare and such injuries in a patient with situs inversus are even rarer. Blunt diaphragmatic rupture, usually masked by multiple associated injuries, can lead to serious life threatening surgical complications and there should be a high index of suspicion for diaphragmatic injury in those patients who have suffered a severe thoracoabdominal trauma especially after road traffic collisions. Such patients should be managed as cases of polytrauma and after confirming diagnosis emergency surgical intervention should be performed to restore continuity of thoracic and abdominal cavities.
